Gallstones are common and costly in the world. This disease also have high health burden with high mortality. Currently, Laparoscopic Cholecystectomy has become a gold standard for surgical treatment of symptomatic gallstones. Pain is usually the first concern after surgery. Postoperative pain decreases with time but it is severe enough to interfere with daily activities of patients. Pain after the surgery is also affected by many factors. This cross-sectional study aimed to 1) assess pain intensity and interference pain with daily activities; 2) describe the association between pain intensity and interference with daily activities of patients; 3) explore factors that influence postoperative pain after Laparoscopic Cholecystectomy. Data were collected by 50 patients who were undergoing Laparoscopic Cholecystectomy completed questionnaire including the Visual Analogue Scale (VAS) and the Brief Pain Inventory (BPI). Data were analyzed based on three aims. As this is the first time that this type of study is conducted in Vietnam, it is expected that the results will contribute significantly to local knowledge and should add to global perspectives. From understanding the factors that affect severity of pain, this study is expected to design nursing intervention strategies to improve daily activities among patients undergoing LC.
fected by this disease [4] . As cited by Ho Thi Diem Thu, the incidence of gallstones was about 5% -10% for Asian countries [5] . It constitutes a major health burden, with cost of gallbladder disease represents a consumption of approximately $6.2 billion annually in the US [4] . Gallstones are also a popular disease in Vietnam. The rate gallstones in Vietnam through several community surveys were from 2.14% to 6.11% [5] .
Laparoscopic Cholecystectomy (LC) has become a gold standard for surgical treatment of symptomatic gallstones [6] [7] . The eminence of LC reflects advantages in surgical morbidity, systemic complications, quality of life, and postoperative pain [5] [8] . In Vietnam, LC was performed widely from central hospitals to provincial hospitals [5] . In Viet Duc hospital, which is one of the largest surgical center of Vietnam, LC is also performed regularly [9] [10] .
Although LC has proven to have certain advantages, it is not a pain-free procedure [8] . Some patients after LC still experience considerable discomfort. The pain after laparoscopy is moderate or even severe for some patients, and may require opioid treatment [11] . Postoperative pain decreases with time but it is severe enough to interfere with daily activities in a substantial number of patients [5] [12]- [16] . Pain can result in increased postoperative morbidity and may also prolong the hospital stay-which could increase treatment cost and decrease quality of life of patients [17] . Thus, postoperative pain management remains an important issue [18] . Pain after the surgery is also affected by many factors, such as preoperative pain, anxiety, age, and sex [19] [20] [21] [22] . Studies have shown that by controlling postoperative pain, comfort of patients undergoing LC could be improved [18] [23]. However, to the limitation of our literature review, the research team could not find any research on pain intensity and interference with daily activities among patients undergoing LC conducted in Vietnam. Therefore, the study entitled "Assessment of post-Laparoscopic Cholecystectomy pain at Viet Duc hospital" has been chosen in order to address three following objectives: 1) to assess pain intensity and interference with daily activities; 2) to describe the association between pain intensity and interference with daily activities; 3) to explore factors that influence postoperative pain after Laparoscopic Cholecystectomy.
Methods

Research Design
This was a cross-sectional study which used the VAS and BPI to assess pain among patients undergoing LC.
Ethics
Ethics approval was obtained from the Institute of Social And Medical Studies (IRB-ISMS IORG Number 0006663, FWA number 00016762).
The approval to conduct this study was obtained from the Managers of Hanoi Medical University and Viet Duc hospital where the data was collected.
Participant Recruitment
Due to the limitation of time and budget, a convenient sampling method was selected with a sample size of 50. All patients who were undergoing Laparoscopic Cholecystectomy in data collection time were invited to participate in the study. The inclusion criteria were:  Patients aged 18 years old and older;  Patients were diagnosed with gallstones;  Patients underwent Laparoscopic Cholecystectomy;  Patients could speak, read and write Vietnamese frequently.
Following that, the exclusion criteria were:  Patients did not agree to participate in research;  Patients have participated in this study (patients readmitted during data collection time);  Patients with stones in the biliary tract;  Patients acute cholecystitis;  Patients with other health conditions which need surgical intervention simultaneously.
To recruit participants to the study the researcher contacted the manager of Viet Duc hospital based on the Referral Letter from Hanoi Medical University to describe the study and to obtain Letters of Acceptance. Following that, the researcher had monitored the surgery schedule of all patients in these departments. Therefore, the researcher could estimate the timeline to contact patients (at 24 hours postoperative surgery). Participant Information Sheets were sent to all potential participants. Patients who agreed to participate in this study were required to send back this Participant Information Sheet with their signature. Afterward, the researcher spent time for participants to complete the questionnaire. During this time, due to their health status after the surgery, the researcher was sitting beside patients to support them with any reading and writing difficulties if needed.
Data Collection Instrument
In this study, the research team used two tools to assess pain including: Visual Analogue Scale (VAS) and Brief Pain Inventory (BPI). The VAS was used to assess pain before the surgery. The questionnaire have an image of VAS which as a ruler from 0 to 10. The number 0 indicates no pain; the number 10 indicates worst possible pain. Patients mark their pain score before the surgery in this image.
The BPI was used to assess pain after the surgery. This tool includes two domains: pain intensity (severity) and interference (impact) of pain with daily activities. The first domain is pain intensity to assess pain at its "worst," "least," "average," and "now". In this study, a composite (sum) of the four pain items was used to present the postoperative pain intensity of patients. The second domain was used to assess interference of pain with daily activities. This domain measured how much pain has interfered on seven daily activities. According to the BPI guideline, pain interference is typically scored as mean of seven interference items [24] . Three Sub-dimensions of pain interference were proposed: Physical Sub-dimension (walking, general activity, and work), Emotional Sub-dimension (relations with other people, enjoyment of life, and mood), and Sleep. The research team used mean scores of these three Sub-dimensions independently to assess interference with daily activities.
Analyses
Data was analyzed by SPSS version 21. First, descriptive analysis was used to present the characteristics of the participants, intensity and interference of postoperative pain in this study. Independent t-test and analysis of variance (ANOVA) were employed to run bivariate analysis for checking the association between categorical variables and pain intensity variables. Where the significant difference emerged in ANOVA, Post-hoc tests were employed to determine which groups in the sample differ. Pearson correlations were used to examine the associations between overall pain intensity variable and pain interference variables; overall pain intensity variable and factors variables (including age and preoperative LC pain). The α-level of 0.05 was selected for all analysis.
Results
All of 50 patients who were invited to take part in this study fully completed the questionnaire (100% respondents). Table 1 displays the demographic characteristics of the sample. Females represented 58.0% (n = 29) and the percentage for males was 42% (n = 21). Ratio of female to male was 1.38. The age range was between 24 and 85 (mean = 54.58, SD = 16.43).
About occupation of participants, farmers representing the greatest proportion (38%, n = 19). Followed by retiree (24%, n = 12), officers with the percentage of 22% (n = 11). The remaining 16% was contributed by participants with other occupations. The level of education among participants illustrated that most patients completed high school level (40.0%, n = 20), followed secondary level with 28% (n = 14). The last two group were patients who have primary level and college/bachelor level, accounted for 14.0% (n = 7) and 18.0% (n = 9) respectively.
Pain Intensity and Interference with Daily Activities after LC
Pain Intensity after LC
In our study, all patients experienced pain within 24 hours after the surgery (mean = 13.30, SD = 2.27; possible score ranges from 0 to 40). Figure 1 shown about overall pain intensity after LC.
Pain Interference with Daily Activities after LC
Mean scores of these three Sub-dimensions were 18.94 (SD = 2.03), 7.28 (SD = 1.60), and 6.30 (SD = 0.65) respectively. The overall interference was calculated by sum of the three Sub-dimensions. The mean of overall pain interference of postoperative LC pain with daily activities were 32.52 (SD = 3.38) ( Table 2) . 
The Association between Pain Intensity and Interference with Daily Activities after LC
Our study found that patients who experienced postoperative pain, their physical activities would be limited and their sleep could also be affected. However, postoperative pain did not influence emotion of patients ( Table 3) .
Factors Affecting Pain after LC
Bivariate analysis was used to examine the relationship between factors including age, sex, occupation, educational level, preoperative pain, fear of surgical procedure and overall postoperative pain intensity. Our results found that preoperative pain and fear of surgical procedure were significant predictors of postoperative pain. Females were more likely experience postoperative pain than males. Nonetheless, there were no significant differences between overall postoperative pain intensity with age, occupation, and educational level. Table 4 summaries the bivariate relationships between these factors and overall pain intensity. 
Discussion
Pain Intensity and Interference with Daily Activities after LC
Pain Intensity after LC
In our study, all patients experienced pain within 24 hours after the surgery, even though it was not severe pain (mean = 13.30; possible score ranges from 0 to 40). This result could be explained that all patients in this study was used at least one type of analgesics after the surgery. Previous studies showed a similar fact that pain is the most concerned problem after operation which always requires at least a pain management method [11] [22] [25] . Dabbagh indicated that patients may experience significant abdominal disturbances and pain particularly during the first 24 hours postoperatively. Their study also reported that more than 30% of patients experienced a longer treatment time due to postoperative pain [26] . Another study was conducted on LC postoperative pain among 382 patients. The results indicated that pain was the most frequent symptom, both before and after the operation [27] . Joris et al. indicated that LC is not a free-pain procedure where most of patients even experience moderate or even severe pain [11] . The higher level of pain found their study compare to our study may due to the different pain relief method was applied or may due to different pain measure scale was used in data collection.
Pain Interference with Daily Activities after LC
Although postoperative pain decreased with time, it was severe enough to interfere with daily activities in a substantial number of patients [12] . Our study has shown that overall postoperative pain had interfered with daily activities (mean = 32.52; possible score ranges from 0 to 70). In which, physical activities and sleep were interfered more than emotional activities. These results were consistent with previous studies where indicated that the presence of pain was associated with trends towards poorer psychological functioning and social integration. The intensity of pain was associated with interference with a number of important basic daily activities [14] . In addition, Girard et al. reported that the most interference of pain with daily activities were on sleep, normal work, and walking ability in percentages ranging from 40 to 55% of patients reported moderate-to-severe interference. General activity and mood were also affected. Relationship with other people, enjoyment of life, appetite, and concentration were the least affected (23 to 32% of patients reported moderate to severe interference) [15] . In Vietnam, Van Vu Van et al. also indicated that Physical activity and functions were more interference than emotions and perceptions [16] .
The Association between Pain Intensity and Interference with Daily Activities after LC
Our results showed that there was a positive correlation between pain intensity and pain interference with daily activities. A number of studies have investigated the impacts of postoperative pain on daily life activities, and results are similar. In which, levels of physical activities were usually limited after operation due to pain [13] . The intensity of pain was associated with interference on a number of important basic daily activities such as sleep, mood, mobility, and self-care activities [14] . Van Vu Van et al. indicated that the interference of pain worse to the quality of life in all aspects of the survey with average score quality of life was 53.7/100 [16] . Literature also revealed that the presence of pain was associated with trends towards poorer psychological functioning and social integration [14] . However the research team could not find the association between postoperative pain intensity and emotional activities. This may due to the different conceptions of quality of life in the Western countries compared with developing countries. In developing countries, the majority populations are laborers. The low socio-economic situation has resulted in lower perceptions of quality of life especially mood, relations with other people and enjoyment of life. This finding is consistent with a study conducted in Vietnam where the results also indicated that physical activity and functions were more interference than emotions and perceptions [16] .
Factors Affecting Pain after LC
In this study, the research team found that preoperative pain, fear of surgical procedure and sex were significant predictors of postoperative pain. This is consistent with the factors influencing pain in other studies.
In our study, patients with higher level of preoperative pain intensity would experience higher level of post-operative pain. Similarly, Omari et al. indicated that postoperative pain in patients who have preoperative pain was more severe than those without preoperative pain [19] . Our study also found that there were a positive association between fear of surgical procedure and postoperative LC pain intensity. This finding is consistent with literature which showed that fear of surgical procedure may increase postoperative LC pain intensity. Shirin et al. illustrated that the patients in the intervention group who received preoperative anxiety intervention before surgery showed lower pain scores than the patients who did not receive preoperative anxiety intervention [28] .
Our results indicated that female patients experienced more postoperative pain than male patients. This finding is identical to previous studies which showed that pain was significantly higher in female than male patients [26] [27] . It is because female patients are usually more sensitive to pain than male patients as explained by Van Vu et al. [16] . Pain tolerance of women is often less than men [21] .
In this study, there were no significant differences between postoperative pain intensity with age, occupation, and educational level. Nonetheless, literature revealed that age was identified as independent risk factors for early LC postoperative pain [22] . Omari et al. also revealed that younger patients reported postoperative sensitivity twice as frequently as older patients [19] . This difference may be due to a small sample size and most of patients in our study were middle age.
Limitation of This Study
There present study also contains some limitations that may affect the generalizability of the results. Selection bias may have occurred since a convenience sample was used. The sample size of this study was not calculated based on a statistical formula; the number of participants was set based on the limitation of time and the budget of a bachelor graduation thesis. In addition, this study used cross-sectional design without a follow up; this study only assessed the intensity and interference of pain in LC patient within 24 hours after the surgery, while the intensity and interference of postoperative pain could change over time.
Conclusion
Although most patients experience minor postoperative pain, patients still experience daily activities interference. In which, pain intensity affect physical activities and sleep but not affect emotions of patients. Preoperative pain and fear of surgical procedure were significant predictors of postoperative pain. Females were more likely to experience postoperative pain than males.
Implication
The findings of this study have potential to meaningfully contribute to nursing care plan for patients undergoing LC in Vietnam. As postoperative pain significantly affects physical activities and sleep, nursing interventions should focus on supporting patients' physical daily activities as well as increasing quality of patients' sleep after surgery. Female patients usually have more postoperative pain than male patients. Therefore, nursing interventions should pay more attentions on female patients after surgery. Patients with higher level of preoperative pain severity would experience higher level of postoperative pain. Thus, nursing interventions should consider more intensive care for patients who have more preoperative pain.
Our study also indicated that more fear of surgical procedure may increase postoperative pain intensity. Therefore, it is recommended that nurses should provide more health education to patients before the surgery such as giving patients with more information about the surgery, listen to the patients and motivate them. Consequently, patients could feel more comfortable while in the hospital.
Finally, the Brief Pain Inventory tool is recommended to assess intensity and interference of postoperative pain for nurses who taking care patients undergoing surgery. However, nurses must consider modifying emotional items in the BPI to make them more suitable with conception of quality of life among Vietnamese patients.
